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m]_'_zcu 2.

1.0 8OO_B

1.1 ZD]INTZFZ_lkTZOJl, This document establishes the functional
requirements for the Joint Service Common Operating Environment
(COE) Common Geographic Information System (CGZS) subsequently
designated as CCGIS.

1.2 8YBT/flf OVBRVZIW. The COE concept provides for an aggregate
set of computer-based tools and standards to support the means by
which the Joint United States Armed Forces can employ and sustain
tactical forces in the theater of operations. AI1 military ser-
vice command and control echelons are expected to benefit from
the capabilities that the C0E concept provides through the inter-
operability of each 8ervice's C41 Tactical Decision Systems
(TDS). The goal of COE as to provide a common software/hardware
reference and interface standard to support the many combat sys-
tems allowing each to retain control of their computing resources
and application, yet offering the integration of common informa-
tion and low level software conponents to achieve interopera-
bility. Through this integration, the resulting aystem i8 to
realize a level of interop_rability among the C4Z systems and
cost savings through the use eZ common threads. One such common
thread is the Geographic Information System (GIS) whose map
display and analysis functionality are comaon to many of the
original combat systems. The purpose of this document is to
present the Functional Requirements for the Common Geographic
Information System (CGIS) element which will ultimately be
integral to the COE suite of proposed standards and C4Z systems
and designated as CCGIS. One should note that participation in
COE is voluntary and includes organizations within each m_litary
service.

1.3 DO_RdINT OV]mVZIIS. This CCGIS FUnctional Requirenents
Document describes the comuon geographic information system
capabilities and functionality neces_ary for the COE CCGIS
mission. The COE concept to which CC_S is an integTal
subconponent, and other system interfaces are only presented to
show the context of CCGIS in terms of the big picture. The
functional requirements are based on input from the COE
participants. This document will change with time as the
requirements change through a configuration management process.
As part of the overall COE, the subsequent military systems
claiming COE compliance shall be based on the requirements
presented herein.

At this tine, the CCGIS as in the requirements stage. The reader
of this document needs to focus on the common GIS requirements.
Great care should be given not to draw early design or standards
conclusions.

1



sncTzom:

2.0 APPLZCJ_LI DO_ONZUT8

The following documents are referenced to provide background
information specific to the CCGIS. When referenced specifically
in other sections of this document, the referenced material
becomes part of the requirement specification.

2.1 GOVIINM]mT DO4L'_laDITS

The following documents of the exact issue shown, form a part of
this specification to the extent specified herein. In the event
of conflict between the documents referenced herein and the

contents of this specification, the contents of this document
shall be considered a superseding requirement.

2 • 1 oi 8PF_ZFZ_TZON8 w 8TAUDARDS, AND B_UEDBOOK8

DOD-STD-2167A Defense System Software DevelQDmert_

MIL-STD-490A SDecif Ication P_

FM 101-5ol _tional Terms and Symbols DeDartment
_, US Army

FM 21-25 Field Manual FM 21-26 NaD Readlnq, US
Army

FM 21-30 Military_ SYmbols FM21-30._ US Army

FM 34-2 _ntelliaence Analysis

_raft US Army Ta_tical_ System of
_ystems Common ATCCS SuDDort-_oftware
_CASS) Svstem/Secment _pecif_c_tion
_, 15 March 1991, US Army

AR 380-380 US Army

STP 5-81Q1 Soldier's Manual_ fgr Ter£ain Analvst s_
US Army

TN 8358.1 __nical Manual 8358.1 - Datums.
ElliDsoids. and Qrid Reference Systems,
Defense Mapping Agency

TM 8358.2 DMA Technical Manual 8358.2

II_,''_'' '_pll,rll'_,Irl,,,1_ iw 19_-, rll, , _,nllln_,,_"_lnlllll'n ',' %npr'r,_'lr_rp,,



Di_itizinQ the Future, Defense Mapping
Agency

Tactical Terrain Data (TTD), Defense Mapping
Agency

MILITARY _ANDBOOK-850. _Dr_oD Glossary
Qf MaDDinu. Chartina. & Geodetic Terms,
March 1931

MILITARY STANDARD 600006. Vector Pr c_
Format (_rPF) Draft, DNA MC&G Technology
Area, Defense Standardization Program

_nse Intelliaence Aaency N_ignal Imaaer_
_ani|misMio_ Fermat Standards__, Draft
DoD Xmagery and Message Standard

_andard For The Exchanae of Digital
Information On CD-ReM. CD-_O_ Read Only Data
_xohanae Standard (CD-RDx_, (Draft) May 1991

2.1.2 OT_ _ DOO_[BJT8, D_WZNGS, AND PUBLI_TZONS

M_ine CorDs _o_nd and Contro_ Master PI_JI, 3 Aug
1987, Marine Corps

_actical Co,aDd and Control System (_TACCS)
_ter Acquisition Plan (MAP}, 26 Dec 90, Marine Corps

MAGTF Interooerabilitv Re_rements (_, MCCDC, 4 May
90 w/ohanges

DMA MapDin a A o__lica_i0n_ StAldy, Aug 1989, Defense
Mapping Agency for the Marine Corps Research,
Development, and Auquisition Command (C2AS)

_, Marine Corps Research, Development, and
Acquisition Conmand, Quantico, Virginia

A _'rocess _r Evaluatlna Geooranhic I_,formatlon System,
Federal Interagency Coordinating Committee of Digital
Car_uphy

DMA Technical ReD orr 83_, "Department of Defense World
Geodetic System 1984: Its Definition and Relationships With
Local Geodetic Systems", 2nal Edition, September i, 1991

DoD Directive 4630._, (to be dated in 1992) "Compatibility
and Interoperability of Tactical Command, Control,
Communications, and Intelligence Systems"



ll_._/ital____= saudV:. U_mmrS_ai_iaationa, and
R__, Execn_tive .Summary Nay 3 1992, and Volumem l-III
(M_obez 26 2991

Xm_uatlon to Geocrra_i_tlOn Systems, Defense
__i.g S_o01 paper, unaat_

__..,_._..a. S_hoo!_ Dm )JO-..St DSa, "Geographic
Xn£oZmat:iOn. _st_, An Ovez_lew x, 3anuaz./ 1989

2.= _-a_mulmn moommm_

£o_loVi,nG do_mt_ of t.be exac_ issue Ihovn £oz'm a part ot
this s_ificatlon to 'the extent _peoltied herein. Xn the event
OZ oonfLli'_!_ _nt_ _hO ":d__ ,_ttK_enO_ herein and the
cont_n_s of this specitl_tion, the ,contents o£ this sp_oific, a,_,
tlon Uball _ c_nmidar_ a muper_Ing rm;ulr_nt.

PaOif£.C= No_Wemt __a_ory. April 1991.

/KCC_

GZ Ae_omp_c_, Sys_om lntegra_Aon Pz'ogzm Depaz_mm_t..
_ne 1990. .- _-_-_'.-__-- _:__-_o--._.r_ So£ttmze Bvs_aml_ent

_, Tech .R_poz_ Mo _=S,. author Barbara D. Brooke,
sept 19so

R. I_nig_n., KI3_VAR,&_a_.ain z_ak_na lqodal _or_
_._, Boeing __,t, NO. BCS 40404, JSu_%_aZ_ 19,84

Technical socJ.e_y end technical am_oolatlom sp_olflcatlons and
stau_ are 9enerally available _or referee*. They are, also
distr_ta_d a_ te_ic_al g_ap_ and f_d_ral ag_clem.

Copi_ o_ _q_cifica_io_, s_, d_a__s, and public.ation,
r1._u_red .by suppller_ in _onn_ion vi_h _Clfi_r p_ocu_a_ent
funotions _ould Me, ob_ined f_ _Im _on_r_cing agenc_v or as
dir'_c%_K_ by _h,e oon_racl:ir_ o_fic_r.

S



3.0 _ _X_

3.1 DI_ZIIZTZOII

3.1.1 _Z|, Zn the ¢out_ of this dcNn_ent and COR, the
_Iraphi= Znforaatton sys_s (e=8) are decision suppo_ systmls
involving the _ntegwation o_ spatiaily reterLnood data in a,
,problem solvtr_ tnvi,_ommint. They are digital c_putar mystm

icr securing, prommsing, aanaging, displaying, a_eling, and_
analysing _sphioally rsi:respond spatial data Lwhich are de8
(_J_li_ by at_lbUt_ dab _ l_tion, _he ability to p_,foza

spatial anal_ls and the ability 40. cmabina two or more _ta setsto c_eate new mpatlal infoxlation+ differ_tiates a GZ,8 free o_haz;
OOal_t_ nappi,ng systawa. While +the CCGZS all+owe +oi data edit-
ing and input, its primary purpose is not to prepare .data, but
rath.er to manipulate, ana lyse, and clarify lt+. The C_Z8 defined
herein _r_Idas GZ8 |,e_rioeJ and resources i,n,clud.ing the 6mpatlal
and map related £unctlonallty _n to all s_systm ooltt_ilned
within _ ,COR suits o£ C4I systm. The COGZS, which is an
i,ntegrsl _ant o£ the COZ con.pt_ relies on the other COS
8t_andard c_U_nents to provide the de£inition for othe_ suppor_
c_puti,nq ae__vi,.ms required. _or exa_le, it. shall use operating
syst_a and u_e_ i,ntor£a_o services based on the other established
(01 a_. The ¢¢_Z8 also _:eliQs on computer hardvare
s_ards es_bli_d bF the COE. CC_ZS can be p_esented in
t.ez_s ct oz_anizational laF_rs. Figure I presents the basic
organitation o£ the CCGZS in the cont_ of ¢0_. The oymt_
layer ar_h+l_u_e is oonsis_ant vit_ _he _ar_ne XTAccs and Army
&TCCS ham_hm_/,so_t_are _el. Th_e _,e, lm are believed to be
con_m_ent vith the 8IXS aodsl. The cc_18 is expeoted to adhere
to the COT_ and GOTS component _onoapt. Thus, CCGZS provides the
spatial and _ap-related tool frawwork +i thin the Com to vhich it
is an integral co_nent.

3.1.1.1 _Xm &IWl)].J_ot_:ioa _?+mc' Iof_e, The CO_ZS shall
include an application layer of sottvaro which i nter£ecas
directly vith the user in conformance with, _ CO_ Styls Guide
and which _m_nies and _c_plmmnts the, _th_r _ritical _oint
sez_rlcs C4= a_lications. CC_ZS application fu_ctionality
required includes generic spatial and tap inforaation display and
edit, data _ana_eaant,. selecta_ Tactical D_clslon Aids (TDa),
and database eontro2 services. The COZ appli_at+ion level
;o_tvare shall intez_acs directly vith the COR sut_ort so£tw_,re
(Layer, 3) vhich also t,nclu_es other: COI_ sOftv_ra covenants.
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3.1.1.2 _Za LJJwszT Boftvs:o (_S lATer). The _I8
softva_t ahall lnolude CO| JUl_Ort level softvmre vhich provides
the layer level GZS softv_e services that the specific nilltary
se_vioe C4Is and appltomtions _qill dL_av on to parlor1 spatial and
amp related f+inotlons. Like other aRFlication software, this
software shell .utilise COB 8uppart layer software components
(1ayars 2 & 3) to pez'forn non-GiS coapu_tions.

3" 1 " 1" _3 I_A_ _ l_ ( _N ) " The SImtial DaVit Ksnagement
Systeu (SPDNS) shall provide the tund_nen_l softvsre engine
which ph_slcally nanipulatu, orchestrate=, accesses, _andnanages
the spatial data. Yhs 8PDN8, a Layer 2 cosponent_ shall provide
the basic services roquLved by the Layar 3 albany scftvara and
the other ccm_nd & consol s_pp_:¢ sottvs=e all o_ wblcb suppoz"r.
Layer 4 applications.

w"

CCGIS ARCHITECTURE

_j_&._. Basic CCGZ_ Ot_snisaticn

3"10_0r4 _X_ Z:a_e_Oe. Z_ the spatial D_ inplesentstion=
diffe_ aaong service C4I systaa, _he CC_ZS interface =ball
provlde all a.ervi©es ne_ssar¥ for etcher ayat_ to access,,

, _an_pula_re, an_ display _he othe: systems data, ao,a_Lx_9
authorisa_ion. _or data access is in place. The CCGZS, via the
CCGZS in_erf,a¢e, =hall allo_ ¢4X systems to be In_eroperabls w£th
,raqard to comsm_ GIS fu_ct£on;e.

_S
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3.1.a aEqpll_tiome. Perhaps one of the _st i_portant CCGIS
ooai_nents Is the application. The application is the hlgheet
level soft._are tailored specifioally for a C4I co_at system or
one of its tactical decision aids (TI)_). Control of the
applications, as _11 as the computer bardeare for a combat
system, is the responsibility of the C4I system program managr_r.
Applioations use the CO;IS as buildl.ng blocks on vhloh to
construct thair TgA softvaro. Groupings of TeAs based on a
common mission result in Cii systm. In the context of the
ecriS, applioationo sre _amputer progrm Vhioh use the CCGIS
buildi_ bloQks like otha= mapport softvara building blocks in
order to aooooplish their ultimate functionality.

3.1.3 U_S. The users of CCGZ8 .are catogorlmed in three major
_rroups. The groups ,are suaaarise_ below along with other names
frequently used to describe them. The first two groups .are
actual military personnel used in support of _actical operations.
k lcre detailed description of' each user 9Toup follows the list
of CCGIS users.

• Umm - Hillt_ personnel, end user, operator _ staff
officer', non-commissioned officer

• Databas.e/_stam BmNger - Computer specialist, database
administrator

. lcffc Develoi_r- Appllcatlon programmer., tactical
d_cision sld (TDA) developer, decision support
proqrawssr, contractor

The CCGIS "Ose_ 'm is the person who operates tJ_e systma on a day-
to-day basis and in combat sltuatlons. Usually, the user is the
original operator of the C4I cOw,mt system. There mhall be no
require_ents for CCGlS-only operators. The user represents the
_aJorlty of the people involved with the operation of the system
once it is fielded.

D_spite the advances in computer technology, ther e never sagas to
be enough storage capacity to retain ali Information of interest.
The "Da_se/S_st,e_ _ex _ tailors system databases when such
re_ul.re_mnts are beyond the _.ans of the sue-automated data
_anage_ent facilities contained vl.thin the system. Tha
database/syste_ _a,nager also is the pri_a,ry person who
establishes user accounts, i_aple_ants security controls,
configures databases, and enters large volumes of new data.



9be -Im£t_mwe Dmml_ w:ites _ter _m to tailor the
aystex to specific tunationa or applioatimm (e.g., _s) tor c4I
o_atio_. _ bssic,_11¥ develap _ter sottv_e _l_sa_lt on _

tnte_Tal l_:t of the C4I mystaas, t_eir pr_ _nvolvumnt
La F_or to fteldinq a C4Z system. _ftvce de_lopers are
f_tly ocmtrsotors supporting • ailitsz_ ssz_ioe
o¢_anlsation.

C_|I aystean Inoozgorsting the CQQXS _s _idl to hay@ these
q_,_s of _s. _ s_vport emz_ice peraonnel, such as
_are _intenanc_ teohnialans, _e not ideatifIId here bl_auss
th_Leure already part o£ a C4X system _ tmul_ ne_ to perform

sezgloes rogue.less of the O_XS.

3.1.4 BLadl_Oo Xn o_er to :_ s tz_lly _ul_r mo£twLre
ccnm_pt and to a11_ tor sott_m aodule _geSr, bindings need
to be __1,1mh_ to lnts_faoe intentionally dissim£1ar
oo_pontnta. The bi_i_s be_oae the vehicle by _bi_b the

ostabli_ tor '_,e CCOZ8. Yh@ relationsh£ps o£ these bindinga
are shotm in Fi_e 2, COgZS Concept.. A brier 4eaoription ot
aaob bln_Ing follovs.

CCGIS CONCEPT

_. CCGI8 Concept

1,0



• The Type _ bin4_ ts the ope:arLene1 bindings. All
t_tcmality specific to the CCGIS and c_aaon to many
CdX 8ubsFst_ which interfaoe dlrec_l¥ vlth the use=
shall be oo_lstent in operation and presentation and
e_o _ the COl Style Guide. For axaxple, the zooning
in on. s dl.splaye_nap nay be incorporated in many TDAs.
Eac_ implementation of the seam shall operate the same
for all tuplemsntations. In the =ontext of the CCGIS
archlt._, the Type I .bindingla sl:_:ific to the
Interface betwmn the user and CCGX8 Layer 4 software.

- The _ t binding shall interfaoe the sp_lica.tion
sottwwre with the CC_ZS library. There shall be only
one interfaoe for any given capability or function. For
exaaple, each TDA c_11s the sum CCGZS sees software
aadule to peelers the soon function. In the context of
_e overall _it_tuze for the CC_XS, tlte Type '2
bJ_ing Is the i.ntezfaoe between _he Layer 4,
AjRplioatlons,and the Layer 3, Command & Control Sup_rt
Software.

• The 5TSta $ bl,ndlnq mhall Interface C_GZ8 components which
opsrate concurrently on different ¢4I ooaputer syst_
i_ple_mtations. The ,_nte,x_ Of the CCGXS in a trulF
distributed Software cysts and database for CdZ s_StL_IUB.

Thus one fleld_a eye,tea _bsll be able to acmms GIS data and
software functionality on another totally separate, syst_a
ua,ln_" the same softwaEe cmm_tdmo In the ca_ta_ of the
CCGIS, thinTY3_ 3 bindln_ is the Intm-,faoe b_tween different
O_It,er systll {C4/ ,llyste_) i_ll_le_lllttatlolls.

The ty_s of bind_.ngs _resentad shall aa_e possible the
i_leaentation of _ul_:_ple oom_rcial and public do_a_n GIS
engines as the CCGI8 8patlal D_NS engine. The functionalrequi.r,ewe:_ts allow for this flexibility and for future resolution
of the GIS engine selection durin_ the official sp_clflcatlon and
design pr_ess.

3.1.5 COSZS Data Ty_ms. An, overview of the required basic CCGIS
data types is presented here. A _o_e detailed deso_iption of the
COl;ISdata nodal r_Ire_ents is contained in Seotlon 3.3.1. The
CCGIS shall ,provide servioes for the folloein_ two basic data
types.

11



3.1.5.1 VNta_. A vector data s_cture is one aothod of
repr,_lnti_ __a_to _t_. For v,c_:or dat_,
,_ogTsphic features are represented by their entity description
(i.e. feature/at_ibute codes) and their spatial extent (i.e.

g_mphia coordinates), vector data can be point, line, or
polygonal information. A point feature Is represented by a
single _t of coordinates. Lin4ml and real features are
represent_ bF • soqi_enoe of connected points or line segments.
Ve_or data can be 'sequentlal' (alias spaghetti), 'chain node'
or topological.

3.1.S.I.1 _tlal Data. Sequential data Is vector data In
which no spstial reletionsblps are established between features.
Zt is s_iy¥ a seque_=e of points representing point, vector, or
polygon 4ata. An exaapls i8 DFAD.

3.1.5.1.2 _tai_s-He_e Data. A vetoer data in which the spatial
extent of features is represented by Wnodes" and line "segments"
is known as Chaln-node-Oata. Unlike seq_entlal data, chaln-node-
data l_mtities the inte:seotion_ of line sogaents. These
Inters_utlons are refezT_i to as nodes. Ieolated point features
are also represented as nodes. Linear and areal features are
represented by a line !mgment st the node_.. Chain-node-data
allows for tdentificatto_ of some edJe¢em_y information. 1lt
eliminates the problems of "slivers and gaps" and "color fill
bleedlnq e oomon witJ_ polygon data represented in a sequential
foraat.

3.1.5.1.3 _loqteml Data. Vector data which has tJ_e am
ch_cac_rlstios of =hain-node data but also establishe_ the
spatial relationships (connectivity, adJaoenc,_r and inclusion)
b_tween features is known as topolmjioal data. Top_Ioglcal data
s_ctuzes u_e nod_8, edges and fa_es to represent the spatial
extent of point, lineal and areal features respectively.
Exaaplee include N3]CXTOPO, DI_, and .D_.

3.1.5.2 Nog_r _riddo_, Regular g_id_od data is a collection
of point data all of equal distance from each other and spaced

- _nifozlly on a car_esism _rrld. Relative to mathematics, it I_ an
array of points. Regular 9Tiddad data points typi_ally represent
the uartographlc value Of that point (e.g., sn elevation post or
water depth). _I_ _iddad data has the following two forms.

3.1o5.2.1 _e11. The =ell data form is regular grldded data
where each point contains a unique value representln_ Inforaation
for the area the oell covers. An example of Cell data is the
digital terrain elevation data (DTED) from the Def._nse Mapping

• A_en_y (DNA). Typically, DT_D ar_ DFAD cells are I de_r@e by 1
degree, while LAMDSAT cells are 30 _Inute by 30 alnUteo

12



3.1.5.2.2 _st@Z. The raster data torn Is a special case of
cell data where each point contains a unique value representing
an area of one plxel. Raster data for _st applications relates
to Inages. Raster data is Just another form of the regular
9Tidded data required in the CCGIS although it can he thought of
as a special ease of the cell data form. Raster data is
typically used to record scanned _aps and charts (e.g. MG&G
graphic data), image data, or grldded data.

3.1.5.3 &t_Eib_ltea. Attribute information further describes
the characteristics of a basic data type. An attribute is
analogous to an adjective describing a noun in the English
lamTuage. An attribute only has nmanlng when aosoclatod with a
piece of data, such as the vector and/or regular gridded
pr t_itlve data types described in section 3.1.5. Attributes
shall provide display color intozlation, 9Tearer description of
the data frma a dlctlon_r_,, or linkage to additional data. A
given data eluent shall be able to have at least 30 attributes
associated with it. Typas of attributes shall include
characters, integers, real n_rs, and categorical values.

3.I.5.4 0woElays. The aggTeqatlon of information having a
com_Dn relationship £orml an overlay. An example of an overlay
is the collection of various obstacles, which is designated as an
obstacle overlay. As a ml.nlnuu, overlay shall consist of one
basic type of data; either vector, cell, or raster. In the case
of the a_alplo Just cited, the data type was vector. An overlay
nay be built fron data from any one of the basic data types. The
CCGIS shall support many overlays (I00 or more) which may Include
battlefleld geoutrlea, transportation routes, or any other data
that the user can define and combine within the CCGIS spatial
database,

3. I.5.5 &ttrlbut.o Diotion_rlos. An attribute dictionary is a
reference containing the descriptions for attribute information
which further defines data contained within the CCGIS spatial
database, Multiple attribute dlctlonarle8 shall be supported
allowing users to create their own dictionary which can override
the global diGtlonary establlshed for a CCGIS installatlon.

3.1.5.6 Text. Any point (vector data type) ahall be capable of
having text infornatlon associated with it. TeEt information
shall have font type, color, rotation, and slz@ control
associated with it.

3.1.5.7 Sye_ol. A symbol is an icon which can be attached to
any point on the nap. Like the basic data t_pes, symbols can
have attributes which describe them in greateE detail. The
symbol attributes can control the symbol slze, color, rotation,
and external database reference.

3.1.5.8 beta Ozganisation.
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3.1.6 _Z80_ute_ttox. The _CGZ8 organisation in the context
of the fUnctional requirenent_ la presented in Figure 3. Five
naJor categories of CCGZS fun_tion8 ere required. They are"

• _nvironment- the environnont allows the user to define hie
world relatlve to the CCGZS. Thereafter e the system
perforas its functions and displays information in the
context of the world defined by the user. For example, it
one sl_cifies distance in maters and a DTH projection, all
subao_uent funcrtion8 performed by the systa would use these
to display information. In fac_, the world defined by the
uBer remains the default for that user until they change
their envtronntn_.

• Data Nanagammnt - the data manage_mt function provides all
services sp4_i£ic to the importing of spatial data and the
_anage_mt of it once it is part of the CCGIS database. The
capability to i_rt DNA DTED data and validate the data's
at_cture are exa_lea of dat_ management functions.

• Display - the display function provides all the services
specific to the 0isplay, e_thor visually or on a hardcopy
device of any spatial or geographic infornatlon. The
display of a mp and seleation of information to be
displayed are examples of display £uncttons.

• _it - the edit function provides the tools to seleot any
data item and pox_anently change it with regard to location
or information c_tont, Idlt differs from the data
selection function offered in display in that the edit
changes are permanent in the database, whereas display
alloys for t_e sel_tion of information solely for display
purposes.

• Analysis - the parforaance of conputations on the existing
spatial data to, generate new inforaat, lon is the analysis
function. For exaaple, one nay use an application proq_aa
whose algoritha manipulates three map overlays to compute a
new overlay of £n__tion. analysis differs from edit in
that analysis uses algorithn_ to change nany data items at
once a_ it allows for the creation of new data sets.
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CCGISFUNCTIONAL COMPONENTS

This document also addresses the general CCGIS require=ants
com_n to ali of the above functions and the overall
impl_ntation.

The CCGIS can be viewed within the context of the major software
component requir_nts necessary to establish the CCGIS
framework. Figure 4 presents a diagram of the major CCGZS
software coHponents (shaded area in diagram) established based on
the functional requlr_nts, The high level software component
roqulr_nts are presented consistent with the adopted standards
for the COE hardware/software architecture. Figure 4 shows the
component relatlonsh_p= within the CCGIS layer structure.

There are no CCGIS-speclflc module requirements in Layer i of the
archlteoture. The CCGIS im expected to operate on service
equi_nt compliant with the COE standards.
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SOFTWARE COMPONENTS

ZJ_ILL_t. Major CCGZS Softveuc'e Components

The CCGIS has two 1ajar nodules in Layer 2 desigrmted Spatial
D:IBMBand rh@ CCGI8 Interfa¢a. These nodul_ are _ansparent to
the um_. Tha Spatial DBJLS is the fundamental 8oEtwara GIS
database management symta engine on which all CCGIS services are
built. The CCGZS interface provide= for the interface between
various C4I 8¥sten8 and be¢omo8 critical if differ_t COTS/GOTS
GIS products are ultimately adopted for the suite of C4Z
implementations.

La¥@r 3 has tvo mOdules F the CCGIS Library and the Non-Spatlal
DBMS Interface. Again, these modules are transparent to users,
but extr_ly important to application soft_u_e developers. The
Non-Spatlal DBR_ Interface coordinatea data queri@s and data
_twean the relational database zanagw_nt system (RDmMS) and the
spatlal DBMS. The CCGIS has one standard GIS library for all
software developers to access.
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Layer 4 presents three naJor CCGIS application softwar_ modules
which interface directly with users of C4I systems IncoEporating
the CCGIS concept. The Spatlal Data Management Utility provides
the user with tool_ to manage CCGZS information and to import
information from other_urces. The Environment (Operational)
provides users wlth,tool_ to tailor the system to operate in
their world using _inology customized for rh@it use of the
system. For oxample_hey can specify measure lengths in
"meters" and projections in "UTM". Thereafter, the system
operates using "meter" and "UTM" for their account until they
change it. The "Gen0rlcMap Display/Edlt/ Analysis" module will
be the most frequently used CCGIS component in Layer 4
(Applications). lt provides for the generic operation of the
CCGIS functions on a map database without writing a customized
application. Some will find this high level capability to
dlsplay and menIpulate maps very useful. Others will require the
preparation of specific applications to simplify and customize
the operation of their C4I _ stem. In any case, only Layer 4
modules interfac_ directly with the users of C4I systems.

3.2 _ISTZeS. The capabilltles and functionality defined
hereafter are required for the CCGISo The requirements will be
presented by the functional organization°

3.2.1 PoE£o_oo OhaEaOtOEist_os. A description of the CCGIS
perforemnce characteristics follows.

3.2 °1. I Gma_al Roqu_rmaonts. Performance characteristics
affecting CCGZS components and operations are presented here.
The CCGIS shall operate on any military system conforming to the
standards established by COE for the hardware environment. As
such, CCGIS shall conform to all COE software and operating
standards. A more detailed description of specific CCGZS
requirements follows.

3.2.1.1.1 _ C_GZ8 _dw_re ZntoEfeoo° The CCGIS shall operate in
conjunction with or support output to the following devices.

3.2.1°1.1.1 Single Monitor Operation. A single monitor per user
shall be implemented for the dlsplay and interaction with all
graphics and textual Inforwatlon°

3.2.1.1.1.2 Mouse Znput. The CCGZS shall allow the user to
point at a location on a computer terminal screen to invoke an
action via the use of a mouse or track ball device commonly
available from commercial sources. This pointing at a screen
location will be subsequently referenced as the cursor location
for the remainder of this document. Thus, reference to cursor
locatlon Implies the function requires the use of mouse input.
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3.2.1.1.1.3 Digitizing Tablet Xnput. The CCGIS shall support
the input of infor_ation via a digitizing tablet which supports
as a minimum D size paper.

3.2.1.1.1.4 Plotter Output. The CCGIS shall support the output
of vector spatial information on a plotter supporting a minimum
of size hardcop¥ on both E size paper and tranaparency material.
As a minimum, the plotter shall Support HPGL commands.

3.2.1.1.1.5 Color Hardcopy. The CCGIS shall support the output
of spatial information on a color hardcopy unit. The CCGIS shall
be capable o£ producingpaper and transparency products for any
information which can be displayed on the supported computer
monitor, k minimum of 300 dots per inch resolution is required.

3.2.1.1.2 Respomse Time. Functions requested by the user shall
respond in two seconds or less, unless the function is designated
as a utility. Most functions shall respond in less than one
second. Functions desig_ated as utilities shall provide the user
with an estimated time of response.

3.2.1.1.3 Data compz®ms£on_ Ali internal data transformations
to the CCGIS shall be processed transparent to the user. Thus,
automatic compression and decompression of data shall be
performed without the user having to enter any specific commands.
All compression schemes intended for use durlngdlrect user
interaction, except for system backups, shall support near-real-
time decompression. Two user selectable compression techniques
shall be provided, one optimized based on time, the other

J optimized based on speed.

3.2.1.1.4 Menu aa4 eGIs_aa Seleotlons. The CCGIS shall allow
all user functions to be initiated via a user entered command or

z

a menu selection. The user shall always be capable of entering
commands to perform CCGIS functions.

3.2.1.1.5 X-Wia4olm. The CCGIS functions shall be able to use
all X-Windowm and MOTIF functionality. For example, this
provides the user with the capability to modify the size of the
window belng displayed.

3.2_1.1.6 _Iti-Taski_g lmplaaentatlon. Major CCGIS functions
shall be implemented as separate tasks so most can be performed
concurrently. The CCGIS shall be event driven. For example,
while a user is displaying a map, he or she could r_quest to
import new data.

3.2.1.1.7 USer/SoftWaEe DavelopeE. CCGIS functions shall be
made available to both the user and the software developer.

18
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3.2.1.1.8 ProgTasmtng_nguagom. All application programs
shall be capable of accessing CCGIS library functions uring
either ADA or C. Software access through Fortran is also
desirable°

3.2.1.2 _vizowaent - Opezatlonal. The Environment requirements
specify tools to establlsh information common to most CCGIS
functions. The environment is intended to allow CCGIS users to

set information parameters once. Thereafter, theCCG_3 and C41
applications accessing the CCGIS continue to perform all CCGIS

functions based on the information initially input by the user.
Environment parameters may be established by the CCGIS user
directly or via an application program which accesses an CCGIS _i_
environment software module. Once theenvironment is defined by
the User, access of _hesefunctions is expected to be infrequent,
Each user shall have the capability to specify user or
application environment parameter precedence. A utility sha11_
provided for the databaSe/system manager reset default
environment parameters for groups of CCGIS users.

3.2. i. 2.1 Units cE M_s_Ee. The CCGIS shall provide the
capability for users or application programs to select the
input/output units of measurement for all functions and
information to bedisplayed and/or processed. Appllcations shall
be capable of overriding the user selection, but must notify the
user of the fa_tthat their selection has been overridden. The

units to be Supported shall include the following:

3.2.1°2.1.1 Lineal Measure - feet, yards, meters, kilometers,
nautical miles, statute miles, and fathoms.

3,2.1.2.1.2 Areal Measures -acres, hectares, square miles
(statute& nautical), square feet, square yards, square meters,
and square kilometers.

3.2.1.2.1.3 Volume- cubic meters, cubic yards, cubic feet.

3.2.1.2.1.4 Bearing

• degrees based on magnetic north
• degrees based on true north
• radians based on magnetic north
• radlans based on true north

. radians and degrees based on grid north

3.2.1.2.2 Map Displa7 8aale. The CCGIS shall provide forthe
selection of the map dlsplay scale to be used. The CCGIS shall
present the user with a _et of scale selections from which the
user can choose. The user shall be able to make a choice from

the options or enter a totally new scale value. The most
recently set scale becomes the default.
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3.2 o 1.2.3 I_oJanLm. The ussr shall sel_t the projection to
be used for the first display. The grid asmoota_ with the
sele_tsd pretties _all be automatically linked based upon the
geodetic rules (e.g. _i_armal _laz St_.aphlc Projection' s
grid is based on north of 84 degree or south of 80 degree).
Tbar_aftar, the system use8 that pro_ec_Lon untll the user
speoittcally requests a different pro_ectlon. Ali pro_ections
both forward and reverse shelI be based on DNA Technical Manual
8358 and _ _ical _mrt 8350. The following projections

mporu.

3.2.1.2.3. I Universal Polar S_reogr_phic
3.2.1.2.3.2 Uai_l Trl_up_aL_m N4_,Qator
3.2.1.2.3.3 Lalmrt _onml

3.2.1°2.4 _ Of Xa_ (SEX). The C_;Z8 shall supl_rt
_reetion of _s-Of-ln_ (AOZ) of any size vith any
combination of available lnpat _taba_m as sel_ by the user.
The AOI is the ooati_ portion of _ae overall database the
general user vi_ to access for _rthar analysis, editing,
axportlng, or display.

3.2.1.2. S _ Of _ (_). _ C03ZS shall toSS, Ft the
creetiot_ Of /_V of any SiZe vt_oh lm the poz_to_ (mabemt) of the
• Ol to be vt_ initially by a user when th_ first display a
sa_. The C_GZ8 shall mm the _ as the d_fault area to be
displayed unless the user _iflcally has W£o_-aed a pan or
zo_a.

3.2.1.2.6 OUr _111 La_el. The CC_ZS shall allow the u_e: to
specify at least three oparatimq skill levels: en_ level
(level 1), in_late (level 2), and analyst (level 3). Ali
CCGZ8 cements shall be identified with a skill level. Once a
skill level is _l_, the functions for the mpeclfled skill
level or higher (nu_arlcally hi_her level n_mbar) _all be
presented to the uear fo_ eal_-tion. The hi_her the skill level,
the more f_ion$ the urr has available for selection, a lower
skill level means fe_a_ _ choices. The CCGIS software shall allow
the database/sys_ea manager to reassign the skill level for each
_a_or CCGIS function.

3.2.1.2.6.1 Baginnez. _e_irmer features shall include those
functions viable to_ the user who has ntni_al training. The
b_ginner u_ shall be capable of displaying and editing aaps.

3.2. I • 2.6,2 Intermediate. The intermediate features shall
include most func_ioem required for _aneral operation and shall
be such that an infrsquant semiskilled user _an readily operate
the systma. The Intar_late user shall have access to ali
display an_, basic analysis functions and the, simple export/import
utilitles.
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3.2.1.2.6.3 Expert. The expert features 8hall include all CCGIS
functions and capabilities. A typical export user would be the
database/eFsten _anager.

3.2.1.2.7 _£4m. The CCGIS shall allow users to select a
npecific computer generated grid or no grid to be displayed on
the subsequent display of aaps. Section 3.2.1 o3.4 under the
Display function provides more detail on grids.

3.2.1.2.8 P£_ Oomtz_l,, Actual operat.ion of the Pick is
perforDed in the CCGZS Displa¥ function explained in Section
3.2.1.3.5. The following function parameters shall be selectable
via the e_lviromJent.

3.2.1.2,8.1 Pick Scope. Pick either from t_e information
displayed, a specific overlay displayed, or the infornation in
the AOV.

3.2.1.2.8.2 Coordinate Pick. The user shall be able to choose
from either continuous displaF or de, sand display of the
coordinate value.

3.2.1.2.8 03 General Pick. The user shall be r,ble to choose from
continuous displaF or dmaan_ for the general p_ck function.

3.2.1.2.8.4 Database Linkage. The user shall control the
enabling or disabling of the display of other database
information referenced by the object that was picked,

3.2.1.2.8.5 Accuracy DQsig_ator. The user shall control the
enabling or disabling of the display of accuracy in foraation for
picks. Xnable shall display the object positional _curacy as
defined by the database. The ac_aracF d:aslgnation Is _pecified
When the data is imported into the 8ystlm° The CCGIS shall not
conpromise data accuracy as a result of internal co_putatlons.

3.2 •I.2.8.6 Database Selection. The CCGZS shall permit the user
to specify the database to be used for subsequent operations by
database name (e.g. ADRG), and where appropriate, y pr_uot scale
(e.g. 1:lM, I:500K, 1:250K, and I:50K). The use of scale
selection permits further arg_elntatlcn to zoom limitations of
the orlqlnall¥ selected data by provlding a stair stepping effect
to access larger ,tale or higher resolution data sets. This

. concept shall be applicable to raster data (e.g. DTED level 1 to
DTED level 2) and vector data (e.g. DFAD lC to DFAD 3C). The
CCGZS shall also allow the user to specify a coordinate location
or area, which results in a llst of database na_s containing
data for the area to be displayed, from which thr@ user can cake a
final database selection.
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3._.1._.9 I_p Dtq_,3_T Oo_iq_rstioa. _e ussr _ell be able to
tailor _s basi< _display: fonmt (screen layout) for maps. The
configuration c_pabil/ty 8hall alloy oonfiquratLon _or nonoo_o_
video tez_/nals, color video t_inals, plotters, and l_&ccs-
specific 9Taphic printers.+ Zt sh811 alloy rbs specificet_-on of
the folloving i_nm.

3,2.1, ;, 9,1 Boz_ters, The ,ser ahnll be able to specify a border
or no border,

3.2.1. =.S. 3 Legend Cbazaot_rist£cs. _o user 8hall be able to
_£fy s Iegend, no lmj_d, and the layout of 8 legend it one is
spea,Lfled.

3,2,1,2,9,3 _ H_ _ttOn £ow Video _O_oel.tS, _ne uaar
shall be able to plaoe _.ho c_umand vLndov any_ere o_ the
monitor.

3.2.Z.2.g.4 Vidoo Ch_scrt_Lstios (reverse video, rogular video,
monoclmrome). Video ohs_a_i,stic options shall support all
monitors to be supposed by the OOZ st__ds.

3.2.1._.,9.5 Default, Nap ,_lays _o be D/.splayod.

3 • 2 • 1 • 2 • _ •6 GrLds.

3 " 2 " 1 " _2 " 1 0 _a _Z8 _ _a_LL_ " _e ,CCGZS _11 provide
automatic confL_z-at/on of ,sof_va_e b_sed on the cosp_ter
configuration. In aGdi_ion, the CCGZ8 shall provi .d_ for dynamic
sof_u:e conft_zz'_t/on bdmed on those tuno_Lon_ requirl_l _t: +t,he
_si_n_tod £r_llat/.on, _he uer 8h_11 be c_p_ble of
identifying fUn,i:_oP._ on mm.mm, +ommnds, _ data that: 'lh+my do
not intend to use _ough _n interactive c_nfigu_stion function.
Once desigr_:_ the _: mll be able to ael,_t
reconfigu_ation_ which abel1 ta_lor the SO_tW_e and d_abase8
for _he ir_t_lla_ion vith op_Lon_ for op_£_1 p_for_no_,
minimal =ouputar _mmory, a_ n£.ni_l disk space.

3. a. 2.3+ Dil_.l_? - Biennia)hto Nap ,Dtspim,_ lm_Lm: _8 display£u_c_ion, c_._rlot_ristLos d_fino &ll elmnt_ assoc£ated vit'h the
display and ,_ls_qt:£on of £nfors_Lon to be displayed ,by a _r.
Display incl_ both visual _lspl_ys via o_q_te_ _nitors
(C:_s, L_s) _ __ ou_:_t __ plo_:_:'_'s and prlnte_ _.
The us_r sets default parm_rs us_ for _ho display of
in_or_tion via the u_sr _nvironman_ £u_c_lon.
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3.2.1.3.1 PU a_ SOCUo The CCGZS shall provide the capability
to pan Cleft or right0 up or down) and zoom in or out vith an
infinite graduation of scale using the database specified in the
op_rational environment and information diep!ayed. For tvo
disenmional displays_ pan shall bl provided in the vertical and
horisontal directions. The effect to the user shall be
equivalent _o Icrolling horimontally or vertically infoz_atlon on
a co_uter monitor.

3.2.1.3.1.1 Center and _tant Selection. Using a graphic cursor
(painting device), the user shall be able to initiate a new nap
display by sol,tinS fr_a the _isting map the desired center and
the outer nose point for the new nap tobe displayed.

3.2.1.3.1.2 Center and Scale. With a 9Taphic cursor, the user
shall be able to selmc_ the desired canter of the new map to be
displayed and then enter the specifLc sap scale from the scale
options displayed by the CCGIS. q_e options shall include the
default scale, the last throe scales selectS, and those scales
most frequently used. The user shall have the option of
overriding the proposed scales by simply anttrinq a complete
scale factor.

3.2.1.3.1.3 Center on Ussr Specified Coordinates. The user
shall be able to enter a coordinate pair on which the syst_
shall center the area of view.

3.2.1.3.2 _hur_ls _ed _ma. The CCGZS user shall be able to
pan in any direction usir_ the arrow Icon on the display. A
separate pan speed icon shall appear on the screen once a pan
arrow is selected, allowing the ussr to increase or decrease tl_e
"pan only m speed. Ths actual pan speed shall be displayed only
when the user select8 the speed icon. Selection of the icon
s hall also initiate, the pan mpeed change process.

3° 2.1.3.3 Dt_la7 l_omtton Seleot:iQm. The CO;IS user shall
have the capability to define and manipulate graphical displays.
The intent of this function is to allc_ the user to tailor the
display of infcrRation to suite the user's require_mnts.

3.2.1.3.3.1 _verlay Selection. The CO_XS user shall be able to
select any cc_abination of eye, flays to be displayed concurrently
from a llst of available overlays.

3,_.I._,3.1. i Overlay sele_:tion shall support a minimum of 100
overlays.
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3.2 o1.3.3.1.2 Multiple overlay selec_::i, on of data shall be
supported. The user shall have the capability to specify one of
the overlays as backgTound. Thin shall mean that Its infor_t/on
display takes precedence over the display of other background
overlaym. In general umora shall be capable of providing overlay
layers and overlays.

3.2.1.3.3.2 lnfor_tion Selection. The CCGI8 shall allow the
user to cosS_e smp displays Interactively usir_ the following
selection tecfl_ique8.

3.2.1.3.3.2.1 &ttribu_. The CCGZS shall allow uear_ to tailor
in£onmtion to be displaytd using boolean operators in
conjunction with attribute na_e and/or attribute Identifiers.
At the CC_Z8 sottvare library level, these capabilities shall be
made dirK_ly available to application program.

3.2. l. 3.3.2.1 oi Boolean operators to be supported shall include
as a ninLwma ,MID, OR, and NOT.

It

3.2 • I. 3.3.2. I. 2 &ttribute eel_tions shall apply to changing the

information to be displayed and the line ty_ line width,polygon pattern, and line color Of lnformat:L,,n displayed. The
attribute eeiec_ion capability also applies to t_ct and mFabols.

3.2.1,3.3.2.2 Decluttar. The CCGZ8 shall allow Its data to
contain a scale factor and to auppor_ the display of the
corresponding infornation based on the current scale of the
displayed intoruation.

3.2.1.3.3.2.2. I Declutter Enable/Disable. The user shall be
capable of enabling or disablir_ the _qclutter feature.

3.2 •1.3.3.2.2.2 Declutter Edlt. The CCGZ8 shall allow the user
to _dit the deolutter scale ta=tor assoclat_d with data.

3.2.1.3.3.2.2.3 Deolutter Factor Spoaitiaation. The user shall
be able to specify the declutter factor to be used tor any given
display. Thus, the user can override the decluttor factor
c_ut_ based on th_ scale of Intoz_ation to be displayed.

3.2.1.3.3.2 • 3 Selection Nea. Tna CCGI8 shall allow the user
to create a sel_ion haem which retains ali the selection
intorsz.tion currently active. Future requests using a mp_cltled
selection nam shall invoke the 8e!_tion criteria do£inod bF
that nm Ime_diately.

3.2.1. :3.3.2 o4 Overlays. An overlay consists of either user
overlays, thematic layer, or isage layer.
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3.2. I.3.3.2.3 •I Selection Dictlonary. The CCGIS shall nalntaln
a seleotlon dictionary with a capacity of at least I000 selection
nms. The sele=tlon dictionary shall support all info_ation
display features.

3.2.1.3.3.2.3.2 Selection Dictionary Display. The user shall be
able to request the display of selection names rand their
associated smleotlon criteria.

3.2.1.3,3,2.4 Text. The user shall be able to enable or disable
the display of text.

3.2.1.3.3.2.5 81_Is. The user shall be able to enable or
disable the display of symbols.

3.2.1.3.4 _£4s. The CCGXS shall support the display of grids
on naps based on their corresponding projections.

3.2.1.3.4.1 Grids supported shall include the following:

3.2. I.3.4. I.I Latltude/Longltude (de.ees and radlane)

3.2. I. 3.4.1.2 Unlvor_al Traverse Mercator (UTM)

3.2.1.3.4.1.3 Military Grid Reference System (NGRS) as an
extension of global UTM Ah_ UPS.

3.2.1.3.4. I.4 World Geogr!aphic Reference System (GEOREF)

3.2.1 •3.4 o1.5 Universal Polar SterogTaphic

3.2.1.3.4.2 Grid Functions

3.2.1.3.4.2.1 The CCGIS shall display the grld specified through
the operational environment. The CC(;IS shall allow the user to
select for display any one of the available grids or none of
thel.

3.2.1.3.4.2o2 The CCGIS shall allow the user to Bpecify the grid
size and grid labels.

3.2.1 •3.4.2.3 The CCGXS shall allow the user to select the grid
color and intensity.

3.R.I.3.4.2.4 AI1 grid conputations/convermlons 8hall correspond
to those identified in DNA TM-8358.
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3.2.1.3.5 _lOJm. The CCGZ8 shall provide a pick capability so
users _n obtain more infonation on any ob_e¢_ being displayed.
Via th_ pick, the user shall be able to access any information on
the object contained within the CCGZS database. The location of
a pick is determined by the cursor location for the terminal
being used. The our ser location is controlled by the use of a
pointing device such as a mouse. The pick shall be initiated via
the mouse button selection. Picks shall operate for ali data
types including veotor and cell.

3.2.1.3.5.1 coordinate. The coordinate pick shall display the
coordinates of the cursor location in latitude/longitude (degree
and radlanj based on the c_rrent coordinate system (WGS 84)
established for the C4l environmento

3.2.1.3.5.3 Overlay Pick. The overlay pick shall display the
spatial database values and/or attributes of the object closest
to the cursor. Overlay pick limits the objects that are
considered to be the objects being displayed.

3.2.1.3.5.3 General Pick. The general pick shall display the
spatial database value and/or attributes of the object closest to
the cursor. The general pick differs from the overlay in that it
considers all ob_e(_s in the area of interest (AOI), even if they
are not currently kming displayed.

3.2.1.3.5.4 Continuous Coordinate. The coordinate values of the
cursor location shall be displayed continuously. Continuous
versus standard coordinate pick is established by the user in the
operating environment.

3.2.1.3.5.5 Continuoum Pick. The CCGIS shall display ali
attribute information related to the closest object to the
GtLrSOE.

3.2.1.3.5.6 Pick Database Linkages. If the P_ck database
linkage is enabled in the users environment, the systm shall
also display the infomtion fro_ the database to which the
object points. For exile, a tank icon sight reference, via
attrlbutes, a t_c_Ical database, vhmre the s_clflcs of its
specification are contained.

3.2.1.3.5.7 Accuracy Designation. If the ac_ac_ designator in
the environment is met on for the user's account, the pick shall
display the accuracy of the cursor0s position _n terms of the
current coordinate system and the accuracy of the object value
being displayed as provided in the objects database.

3.2.1.3.5 3-D Display. The CC_IB shall provide the capability
to display a 3-dimens:tonal perspective view from any AOV. The

] user shall De capable of specifying the view angle, vertical
exaggeration factor, view height, and lighting angle.
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3.2.1.3.6.1 Profile. The CCGIS shall provide a wire mesh
depiction of any regular gTidded cell data for the area selected
(Area of View - AOV). An example of cell data could be DTED
elevation data. The mesh s_ze and color shall be user
selectable.

3.2.1.3.6.2 Iwage Drape. The CCGIS shall provide a 3-D
depiction of a selected image data overlay on cell data for the
AOV. For exalplo, a picture of a map could be draped overthe
DTED data for that AOV.

3.2.1.3.6.3 Zoom/Pick/Grld. The zoom, pick, and grid functions
previously described in display shall operate with the 3-D images
generated.

3.2.1o3.7 Leq_ads. The CCGIS shall provide the capability to
create, edit, and display a legend for the display of any map on
any support COE device. The purpose of the legend is to provide
additional information on themap using color and/or llnetype
coordination.

3.2.1.3.7.1 Legend Enable, Disable, and Type Selection. The
CCGISshall allow the user to enable or disable the legend and to
specify either automatic legend selection or thespeclflc legend
to be used from a legend table.

3o2.1.3.7.2 Automatic Legend Generation. The CCGIS shall
autonatlcallygenerate 8 legend based on the Infor_atlon selected
for dlsplay. The legend shall Include nap scale, time, date, and
abrief description of each llne type, pattern, and color derived
from the overlay information. Basically, a description for each
type of infornatlon displayed shall be provided Ins manner color
keyed to the actual Informatlon dlsplayed,

3.2.1.3.7.3 User Legend Specification. The CCGIS user shall be
capable of building his/her own legends, saving them in a legend

, table, and refer@nclng the in the future. The legends generated
shall be a template which can be used for any map display. The
legends shall be capable of Includlng feature names, feature data
resolutlon, date of data sources, date, time, and display name.
For data sources which have legends already defined, the CCGIS
shall display the legend as defined in the database.

3.2.1.3.8 Col tours. Contours contained within overlays and/or
generated via the CCGIS analysis contouring function shall be
capable of being displayed.

3.2.1.3o9 Inset Lp. The CCGIS shall allow the user to create
an inmet map. An inset map Is a view of a subset of the existing
_ap database superimposed on the existing graphic display. The
user shall be able to specify _cale, center point location, size,
and actual location on the screen.
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3.2.1.3.10 _lor DtsplaT. The CCGIS shall provide the capability
to display color maps derived from its internal digital map
database using the many Display and Edit functions specified for
the CCGIS. The Color displays shall only be liaited by the color
information contained within the database and constraints imposed
hardware suite.

3.2.1.3.10.1 The CCGIS shall have the capability to display maps
containing eight bits per pixel of color information, k minimuu
of 216 map colors and 40 graphic overlay colors must be
supported.

3.2.1.3.10.2 The color map displays :hall support the display of
all CCGIS data tYPeS including vector, cell, and raster.

3.2.1 o3.10.3 The CCGI8 shall display nap information in the
color and patterns established for it via the attributes
referenced through the attribute dictionary and the systm color
tables. Both the systa color table and attribute dictionary
shall further define color information for displays.

3.2.1.4 3DXT - =OSlm XnZozlstlon 141to=. The Edit function
shall provide the user tools to permanently change data in the
CCGIS. The editor shall perform ali of its functions
concurrently while map infor_tion is being displayed and is
intended to be integral to the map Display function.

3.2.1.4.1 1redo The user shall be able to add vector objects
anln_here in the area of view or create a new file for the
information being prepared. Addition of an object shall include
the capability to add or define attributes, text, icon, color,
line type, or other database references.

3.2.1.4.1.1 Spatial Data Objects. The CCGIS shall be capable of
adding ali vector data type objects.

3.2.1.4.1.1o I Points. The CCGIS shall allow the addition of a
point to the database bF selecting a position with the cursor and
Invoking the Add function.

3.2.1.4.1.1.2 Lines. The CCGIS shall allow the addition of
lines to the database by selecting a sequence of positions on the
screen with the cursor and invoking the Add function.

3.2.1.4.1.1.3 Polygons/Complex Polygons. The CCGIS shall
provide the following tools for specifying polygons using the Add
function:

3.2.1.4. I.I.3. I Regular Polygons. The CCGIS shall provide for
specification of polygons from regular shapes Including:
circles, elllpses, rectangles, rounded rectangles, and triangles
using maJo_'/nlnor axis, radius, and x/y distance techniques.

28



3.2.1.4.1.1.3.2 Irr_jular Polygons. The CCGIS shall allow users
to create irregular polygons by picking lines and then requesting
a polygon create function which shall close the polygon. The
user shall also be able to create an irregular polygon by simply
drawing the llne sequence with the editor and requesting the
polygon create function which automatically closes the polygon
and generates it in the database.

3.2.1.4.1.1.3.3 Patterns. A minimum of 12 polygon fill patterns
shall be provided in the add polygon capabillty, including solid,
cross hatch, and dot patterns. The users shall have the
capability to create their own fill patterns with the editor for
later reference.

3.2.1.4.1.2 Text. The CCGIS shall support the assignment of
TeEt to any point including text attributes. The user shall be
able to specify the text font, color, rotation, and size
attributes. These te_c features are limited to text contained
within the CCGIS database. Text contained in other databases may
not have these CCGIS text dlsplay features.

3.2.1.4.1.2.1 A minimum of five text fonts shall be supported
includlng a sans serif, one bold and one itallc font.

3.2.1.4.1.2.2 The text-size control shall be selectable between
fixed _ize and variable size with zoon.

3.2.1.4.1.2.3 The text capability shall offer size display
control based on a deslgnated attribute value.

3.2.1.4.1.2.4 The text shall offer color control based on a
reference color table and attribute value.

3.2.1.4.1.3 Symbols. Icons shall be capable of being prepared
with the standard CCGIS editor used to provide all editing
functions. No special skills beyond the standard editing shall
be required to prepare a Symbol. The Symbol add function shall
offer the following capabillties.

3.2.1._.i.3.1 When adding or changing a syDbol, the symbol size
control shall be selectable between absolute size and relatlve
size _,ith zoon.

3.2.1.4ol.3.1.1 Absolute Sya_ol scaling shall provide for the
same size Symbol no matter what zoom/rescalin_ function is
initiated (symbol stays the same size).

3.2.1.4.1.3._.2 Relative Symbol soallng shall provide for the
icon to reflect the scale of the zoom/rescallng function (symbol
gets larger and snaller).
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3.2.1.4. I. 3.2 The add and change function shall allow the user
to specify the obJec_ attribute to be used for the size control
for relative symbol scaling.

3.2.1.4.1.3.3 The add and change function shall allow the user
to specify the attribute and color tables used for color control
based on attribute value.

3.2. I.4.I.4 Database Links. The CCGIS shall allow for linking
any spatlal object to another database such as a tactical
database which Bay be separate Zrom the CCGZS spatial database.
Multiple database linkages shall be allowed. The user shall be
able to specify the linkage during the object edit process
including during the add or change function.

3.2.1.4.2 Delete. The user shall be able to select any vector
object in the are_ of view for deletion.

3.2.1.4.3 move. The CCGIS shall allow the user to move any
spatial data object including slo_ols and text to any location
within the area of view. The user shall be able to pick the
object, then pick its new location, or enter a new location using
coordinates based on the coordinate system currently in effect.

3.2.1.4.4 _e. The CCGIS shall allow the user to change any
of the descriptors for any spatial data object. When the change
is requested, all object information shall be displayed so the
user can move quickly to the desired information to make the
change or addition. The change function allows for the change of
the object attributes, color, and data references.

3.2.1.4.5 C_py. The CCGIS shall allow the user to copy any
spatial data object including symbols and text to any location
within the area of view. The user shall be able to pick the
object, then pick its new location, or enter a new location using
coordinates based on the coordinate system currently in effect.

3o2.1.5 Da_a Ne_agm_a_ - GoogEaphlo Date)_ame Reference Sources
an4 YJport Ut11£_£em. The CCGZS shall provide software utilities
to allow the CCGIS database/systemJmnager to import (transfer)
reference GIS type data from outside sources dlrectly into the
CCGIS database. Once the data is imported, the CCGIS shall be
capable of performing all CCGZS functions for the given data type
on the imported information.

3O



3.2.1.5.1 _rt Da_a. The CCGIS shall provide the capability
to import data directly into the CCGIS database from the
distribution media provided by the data's source. The CCGIS user
shall not have to depend on outside computing resources to
perform the importing of the data. The import data capability
shall be provided in the form of utilitieg which are not required
to conform to the general two second response time specification.
The CCGIS shall be capable of importing data from the following
SOUECeS:

3.2.1.5.1.1 Digital Feature Analysis Data (DFAD), levels i, 1C,
2, 3C.

3.2.1.5.1.2 Digital Terrain Elevation Data (DTED), levels i, 2.

3.2.1.5.1.3 World Vector Shoreline (WVS).

3.2.1.5 _1.4 Digital Chart Of the World (DCW).

3.2.1.5.1.5 World Data Bank II (NDB IX).

3.2.1.5.1.6 Tactical Terrain Data (TTD). Note that Interim
Terrain Data (ITD) may be substituted if the TTD data standard is
not in place at the time of software delivery.

3.2.1.5.1.7 Digital Vertical Obstruction File (DVOF).

3.2.1.5.1,8 Vertical Obstruction Data (VOD).

3.2.1.5.1.9 Probabilistic Vertical Obstruction Data (PVOD).

3.2.1.5.1.10 Digital Air Field Information File (DAFIF).

3.2.1.5.1oll Electronic Chart Update Manual (ECHUM).

3.2.1.5.1.12 ARC Digitlzed Raster Graphics (ADRG).

3.2.1.5.1.12.1 The CCGIS ADRG import utility shall support
direct access/import of colors and MG&G raster Graphics data in
24 blt8 RGB format. Internal CCGIS RGB data shall be reduced to

127 dots per inch (spatial)with user selectable options for
color compression amoD3 24 bits, 4 bits, and 8 bits. For output
to other system_, the CCGIS shall provid_ color and spatial data
reduction from 254 dots per inch to specified Service standards
(e.g. 127 dots per inch), and color compression to 8 bits (U.S.
Navy and U.S. Air Force) or 4 bits (U.S. Army).

3.2.1.5.1.12.2 The CCGIS ADRG import utillty shall support pixe1
reduction from 254 dots/inch to a user selectable number of
dots/inch.
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3.2.1.5.1.12.3 The CC_ ADRG import utility shall support the
conversion of ali char_ _pecific and general chart class
information to attributes associated with any map data found in
the on-line database.

3.2.1.5.1.13 Digital Point Positioning Data Base.

3.2.1.5.1.14 SPOT/L_NDSAT.

3.2.1.5.1.15 Spatial Data Transform Format (SDTS).

3.2.1.5.1.16 Prototype. The CCGXS shall be programmable to
adapt to new data formats.

3.2.1.5.2 Y_zt _tt_ta. The CCGIS import utilities shall
perform the import of data under the following conditions.

3.2.1.5.2.1 The CCGIS shall provide the capability to input all
data set features and attribute information contained Within the
referenced data source imported.

3.2.1.5.2.2 The import utility for all designated data sources
shall allow attribute information associated with either a
specific feature or classes of features to be selectively input
and remain associated with its origlnal piece of information in
the CCGIS database.

3.2.1.5.2.3 The import utility for all data sources shall
provide the capability to 8electlvely input any of the
information found in the specific data set header information
including accuracy, resolutlon, feature quallty, security, and
names •

3.2.1.5.2.4 The import utilities for all data sources shall
perform their function without the need for the user to write
computer code.

3.2.1.5.2.5 The CCGIS import utilities shall perform their
function directly from distribution media provided by the data
SOurCe •

3.2.1.5.2.6 The CCGXS import utilities shall perform reference
symtem conversions in accordance with DNA TR-8350.2 for all input
and on-line databases.

3.2.1.5.2.6.1 The CCGIS user shall be able to specify the
original @11ipsold and/or datum and the target ellipsoid and/or
datum. Thus, the conversion utilities shall support direct datum
conversion.
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3.2.1.5.2.6.2 The target spheroids and datums shall be
selectable from an established standard list or the default for

the existing On-line database shall be used.

3.2.1.5.2.6,3 Coordinate transformation capability shall s_port
manually input information via the CCGIS editor (one or more
points}, and internal coordinate transformation for existing
databases.

3.2.1.5.2.7 AI1 CCGIS import utilities shall store imported data
in the basic data type formats established for the CCGIS.

3.2.1.6 Di__g_ent - G_x/zaphlo Database SeEvloes. The
CCGIS shall provide complete data management resources for the
user to maintain and support on-line and off-line databases and
their linkage to other databases.

3.2.1.6.1 Dat_se _geE. The CCGZS shall provide database
manager functions which perform the following for any selected
database.

3.2.1.6.1.1 Display the database name, location (off-line/on-
line), source, security level, source scale, data type, and other
pertinent general database information. The database display
list shall be capable of being sorted by database name, off/on-
line, database type, and scale.

3.2.1.6.1.2 Display on-line storage requirements for each
database in bytes.

3.2.1.6.1.3 Display off-line storage requirements Zor each
database in bytes including the date and time of the 1ast off-
line information update.

3.2.1.6.1.4 Display graphically a base map for the database
showing areas which have data coverage with one fill pattern for
each unique database feature. Areas which do not have data shall
be displayed With a different color and fill pattern. The fill
patterns/colors and the base map shall be user selectable at the
time the base map is created or updated.

3.2.1.6.1_5 Export Data. A function shall be provided to export
data off-line to media compliant with the COE standards. This
function shall aid the user through the complete data export
process. When initiated, the function shall give the user an
estimate for the amount of media required and the wall clock time
to perform the export.

3.2.1.6.1.6 Rename a database.

3.2.1.6.1.7 Delete a database.
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3.2.1.6.1.8 Nova a database to a sele_ed Africa and specified
area on the devise o

3.2.1. S. 1.9 Perform database file maintenance to optisize the
database and eliminate fra_tation of databases.

3.2.1.6.1.10 Provide the capability to intera_tvel¥
backup/restore saloated databases to/froa renovable storage
t_dia, Backup/restore shall be capable of being performed
concurrently with other systa and user functions.

3.2 o1.6.1.11 Provide automatic tnc_elental and complete backup
capabilities for data to offoltne media. The user shall have the
capability to __hale _ aativiti_ by ti_ of day and
specific dates.

3.2.1,8,2 Dtotto_ Bansqe_ - At_tJmte/Zoo:/Feat_re/Datsbaso.
a nini_xm, the C_ZS shall provide oarvices to maintain and

_pclate all of the C_GZS dictionaries including attributes,
feature, databa_o, and Symbols. Zt shall accomplish the
following functlons.

3.2. I.6.2 _I Print the complete dictionary in a fornat that is
readable by t_e __ nanag_. All in£ormation associated
with a di_ionarF entry shall ba included.

3.._. 1. G02.2 Cr_tm/Qdit/delete dictionary its and descriptors
associatod with a dictionary entry.

3.2. I.6.2.2 •I The slmbol dlctlonary graphical entries shall be
nada consistent with the use of the CCGIS editor.

3.2.1.6.2 • 2.2 Ali dictionary functions shall be implemented in a
_ Imtent manner.

3.2. I._.3 _8_m/Da_e ;_emlnt Utllitlma. Utilities shall
be provld_J for the ge_tral setup of a daUd_sm for a new user
account, to _alldate database Integrity with regard to the CCGZS
data _i, and to e_tabllgh _efault pa_mter$ for _oup8 of
CC_ZS _an_s.

3.2.1.6.3.1 The Systmt Kss'_euJmnt Utility shall, provide for the
creation and update of global W_Nrt_S __ a_ US_ a_
8efault for th_ OOGZ,B system,.

3 ._. 1.6.3. _ The _ysten Nana_ement Utility shall, provide for the
cr_ation and _t_ of group _rmt_rs which apply to designated
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3.2.1.6.3.3 Diagnostic Utilities shall be provided to validate
CC(;;][S database integrity. The utilities shell detect invalid and
inconplete data with r_ard to the data structure rules and
provide a smthod for removing or correcting the data in question.

3.2.1.6.4 Dimple7 liege Pile OQ_fo The user shall be capable of
storing the image of any CCGZS display to disk for later
retrieval. Actual retrieval and display and tire organizing of
many image copies for presentation shall be provided.

3.2.1.7 OOgXS &na:Lysis rmmtions. Tho CCGZS, analysis functions
process CCGIS data creating a new database, overlay, or dataset.
Analysis functions shall be available to ali applications. I._
general, analysis functions take more tiae to perform than tj Le
other CCGIS functions.

3.2.1.7.1 Vest, or Data &_l_rstm. The CCGZS shall perform the
following functions for a specified AOZ, database, or polygonal
area specified on a graphics display for all user designated
featurem.

3,2,1,7,1, I Weeding, The CCGIS shall have a utility to reeve
redundant/ unnecessary data points that fall within a specified
threshold for a selected AOI and database, Weeding shall be user
selectable. GIS functions incorporating reading shall not
perform like a utility when weeding 18 disabled.

3.2 o1.7. I.2 Straining. The CCGIS shall have a utility to r_aove
vector data objects (linearly and by area) accordlng to a 81ze
threshold input by the user.

3.2.1.7.1.3 Linear Join. The CCGIS shall have a utility to
= combine lineal Eeature endpolnts for vector data that fall within

a spatial separation threshold.

3.2.1.7.2 Ool__. The CCGIS shall provide contourinq f,r
cellular data such am DTED.

3.2.1.7.2.1 The user shall be able to select contouring
intervals, contour llne colors and type, and contour labels°

3.2.1.7.2.2 L_O use_:' .shall be able to select the reference cell
value or in the case of DTED, the base elevation.

3,2,1.7,2,3 The derived contour data shall conform to the vector
database format and have an associated elevation value assigned
as an attribute.

3.2.1.7.2.4 The user shall be able. tO designate overlays for the
output of t_e contour function. Thus, c_ntourlng output can he
maniF_lated and dlsplayod llke any other vector data overlay.
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3.2,1.7,30ottl_LJ t. kl_r_qt_ _lettq of tult!ple otll or
polygonal overiey8 shal! be provided. _lexing differs _rou
data and overlay 8ele.:_ion in _t ocmplex_ areate8 new data in
the CCGZS database.

3.2. I. 7.3.1 Cell c_mplexing.

3.2.1.7.3.2 _ly_m _lexinq.

3.=.I.7.4 _ ertae_ _ta _11_. The co;xs mha_l offer
the creation of new _mporary defacers, overlays, or hey regular
gri_tod dare, mm by the selex_lon of red_ raeolution irma
existt_ _peoifi, ad regular 5WLdaed databamm. The sampling
capability aball have tlm £oli_ing £eaturea.

3.2.1.7.4. I &v_rage/_ian/l_aximm/Ntn_ cell value
det_alnation.

3.2.I.7.4.2 Target 6atas_ 8p_Iflaation baud on point apaclng.

3.2.1.7.4.3 Tho resultln_ data us_li_ product _ball retain
bo_h value (vertical a_ur_y in the came of elevation data) and
horizontal ze_raoy vi_ r_;az_ _o _Itlon at any re$ol_tion.

.2.i.7.5 Baot_e Data :_all_i_. _aate_ data anall_l$ fu_t10n_
are fun_tlons d_ai_atod to _ pr_$_; of _ data. Basio
i_aqe lwoea_slr_ mi t_mVe erd_nmmo_ f_Iona_ity, much as
c_nt':aat s_re_tn_, shall b_ provided.

3. a. 1.8 _/toatt_m - _motsi_m _. _li_at_on_ a_e one
of may f_t_ms vbicb foou_ on a pm_icul_r and u_e of the
CcG_s. Unlik_ _a qenmr_l CO_16 _na11_is fun_tion_, _pli_ationa
shall be peZ_ozlmd qUlokly L_ be available £or tn_ere_t_iv_ use.
_llcatiOn_ a_il genera_ display8 tor Imm_lat_ v_ewlr_ and
o_rlays in rho fore of produ_ V_i_h can _e _ at a !a_._r
date by Other . CCGZ8 fun_i,o_ or application. The outpu_ of one
applioatlon may be an overlay _ic_, _ tx_om_ an inpu_ to
another. For applications _in_ e.le_atlondata, thm hi_t
raaolution DT_ data ,available _11 b_ sup__. & des=ription
of _enerio appllcation_ that lhall be in, equal t_ the C_GZ8
fellers. _ in nlnd _hat many additional ,pplioa_.ion_ tor
specific tax system rill be tailored for field usa beyond what
is provi ,d_d vith the basic C_Z8.

3.2.1. S. 1 t_r:_ta J_aki_g. Tba CCGZS 8h_11 ooaq_te a _'aphical
_erra_n aask for au,l_iple gt_ sensors sng/or for an arbitr&ry
air/grom_ path lina_l feat._re.. Thl terrain es,ek a_ll be
displayed _ia_i1y for the u,ears vlwln_, and also stored in
an overlay for fut_e use by o_er .applications or Cr.G,Z8
functions.
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3.2.1.8.1,1 The terrain masking calc_lations shall accoJ_late
sensor' s height and type.

3.2.1.8.1.2 The mseefar w or s technically superior algorithm
shell be used for calculations.

3.2. I. 8. I. 3 The terrain masklnq functions shall take into
account the earths _rv, att_-e through the use Of salectable
sta_ard spheroids which are _ade available for selection bF the
us@rs •

3.2.1.8.1.4 The functions nhall c_ute masks for any terrain-
shadovod area elevation includir4 ground level.

3.2.1.8.1.5 Air path mask c_tations shall be sslsctabls for
any. altitude (_;L and )lBL).

3.2.1.8.1.S Terrain masking calaulations sha_l be per£orasd vith
respect to arbitrary points on the ground or in the air. Point
sslsction shall b@ available via _hs use of picks on features
displayed on _ps.

3,2,1 __ _ weal_nlSeasoz/k,41o lnalTsls. The CCt;.ZS shall parlors
multiple site veapon/sensor/radio analysis and provide outputs in
the fort of map overlays end the i_iate display of results

3.2.1. S. 2.1 The CCGZ8 shall provide a color contoured Mp
overlay irritating nint_Qa um_sked altitude of coabined sensors.

3o2.1.8.2.2 The CCGZ6 shall provide a color coded contoured map
overlay indicating redundanoy o£ coverage by combine sensors.

3.2.1.8.2.3 The CCGZ8 shall provide ov_lapping ranqe versus
.asJ_ath contours for a given _L altitude of a target or rsdio
uast.

3.2.1.$.2.4 The CCGI8 s_all provide a contoured map indic_ting
probability of kill bF the combined weapons systm selected_, bF
the user.

3.2.1.8.3 LLne-o£-miqht {LOg). _,e CCGZB shall c_ute point-
to-point _S using target height, sensor height, _ull resolution
DT_ elevation data, _eature da_a, and 3-D ranqe. LOS
computations shall consldar the earth's ,curvature by allowin_
users to s.slec_ standard spheroids.

3,2,1.8.3.1 The LO8 _unctions shall prepare a product vhich
alloys _hs LOS _o be displayed u,mi_ the CCGZ8 3-D profile
display function.
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3.2 ..1.8.3.2 Horizontal and vm_io81 l_lling shall be generated
bsseKl on the C_GI8 automatic labeling features or labels selected
by the user.

3.2.1.8.4 Blmvatton Dst_ lnslTsiJ. The application shall
display elevation in£oz_ation depicted in contours using the
CCGI8 oontourf_q analysis features and DTn_v data As a minimum,_e user shall be able to select scale,,m.o sise_ base elevation,
number of intervals, interval size, and interval colors and
patterns for areas batsmen the ,contours.

3_2.1.8.401 The appli_tion ussr shall bi able to obtain the
minimum and uaxiuun elevations in the terrain database being
itoclllild.

3.2.1.8.4.2 _e appli_tion shall bare the capability to
produc_, display, and save relief shaded (light source shaded)
depictions of _ha terrain elevation data in 3-D (plan view)

3.3.1.8.4.3 The application shall bi capable of displaying
relief depicted _uages of the aru of view using the selected
elevation data to deternlne the relief llqhtlnq t_klng into
account the light source (i.e., sun, moon) and position by
date/tins or arbitrary placement (i.e., as£uuch and delineation).

3.3.1.8. S O_her Terrain lna178ts.

3.2.1.8.5.1 The CC_XS shall produce for viewing a heading
between tvo qeographio coordinates vich reference to sicher true
or na_etlc noz_h. The fungi on shall c_ly wltb DOD Tec_nlcal
Note TN 8222-01-87.

3.3.1. S. 5.'2 The COX;Z8shall perform preoisa 'monoscopic
positioning based on ARC (geoooded) Digital Raster Inagerles
(_)

3 " _ " 1 " 18 " S " _ " 1 _e CCGZS Shall derive positiorml ooordinatss for

selector points.

3.2,1.8.S,2.2 _e CC6X8 shell cal_lats and display absolute
point positiOn error at 90q clr_l&r (CE), linesr (LE), and
mpberlcal error (aS).

3.2., 1.8.5 • 3 The CO;IS shill cal(_ulate distance by
coablnlng/utili_in_ great circle and stralgbt llne-of-slght (LOS)
techniques.
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3.2. I.8.5.3. l The tm_r, lque used shall be user-selectable via
the operational envlro_ont or automatically provided, depending
on distance measurQent desired, lE aoasurQent Includes a
changQ in altitude, the LOS technlqu_ shall be used. If a
measurezent is at a cm_on elevation, the great circle technique
shall be used.

3.2. I.8.5.3.2 This function shall Measure ground features or
arbitrary ground paths.

3.2. I.8.5.3.3 This function shall be available with the general
CCGZS display function.

3.2.1.8.5.4 Threat/Sensor Analysis. The Threat/Sensor Analysis
function shall provide the capability to automatically siaulate
the relocation of threats/sensors to optinlze the area visible to
that threat/sensor •

3.2.1.8.5.4 oI The analysls shall be performed on areas found
within the threat's/sensor's location error ellipses.

3.2 °I.8.5.4.2 The analysls needs to inoludt, as a zininua, DTED
data.

3.2 • I • S. 5.4.3 The threat analysis function shall allow for
sensorlthr_at lte selection (one or _re) fron the CCGIS spatial
database or databases to which the spatial database links.

3.2.2 _stem Oa_,illt7 RelatloMhips.

(This paragraph is not applicable to the specification. )

3.2.3 BTSt_ Xntez£aee B_lulrlasatg. The CCGIS is a software
• coaponent of the COE standards. As such, the CCGIS software

shall use other COE approved softwsre subconponents to perform
non-GlS-speciflc functions already provided through COE. Fig-
ur@ I in Section 3.1.1 and Figure 4 in Section 3.1.5 show the
CC_ZS relationship to other COE coiponents.

3.2.4 PhTsloal _aoteEistlos. The physical characteristics
for the CCGZS are constrained bF the Cef standards of which the
CCGIS is one co_onent. The CCGZS shall use the hardware and
corresponding physical characteristics defined by cef standards.

3.2.5 BTst_ t;_ullit 7 FRUtOES. Tha CCGIS shall adhere to the
quality factors spaoifled in the tOE standards.

3.2.6 IIRV'iEO]MR41_I GOl_tttOl_S. The COOLS shall meat the
envlronRental conditions established in the Cef standards.

: 3.2.7 TEmpoz_lllt 7. The CCGZS shall meet the
transportability requirements 8stabllshed in the COE standardB.
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3,2.8 YXe_Lblltt7 and __on. The CCGIS shall seer the
flexibility and expansion requirauents esteJl_lished for cef for
conputer hardware and software. More specifically, the CCGIS
software shall allow for functional operation using a database in
the gtgabyta range. The CCGIS data structures and software shall
support databases which exceed a tarabyte. The CCGIS shall allow
for the extraction of databases from existing databases and the
creation of totally new databases.

3.2.9 __llitT. The CCGIS shall meat all the portability
raquir_tJ defined by the cef standards. The CCGIS shall
OPerate in the computing environment defined by the COE
standards. Bindinq types defined in Section 3.1.4 and shown in
Figure Z shall allow for the exchange of the spatial database
nanagonont system eoftwarm and the application software which
access the CC_IS. Such exchanges should not require
Modlflcations to other software components which access the CCGIS
for spatial or 9_oc/raphlc data management and display services.
The onl_ exception is that old databases Ray need to go through a
converslon process prior to use wlth replacaent software.

3.3 DUX_I &HD QOBSTIUGTXON. The CCGZS shall conform to the
general design and construatlon re_alrenents established by the
COE standards of which CCGIS is a subuonponent. As such, the
eCt;IS fits within the COE software archltecture which defines the
software design fr_ork. One additional design requirement for
the CCGIS is the spatial data nodal.

3.3.1 ma_erlals/lhata _el. The CC_I8 shall nest the material
req_irelents defined by the COE standards. One additional
deslgn/materlal rm_ulreaent for the CCGIS is the spatial data
nodal. The power of any geo_aphlc Infonmtlon system is
constrained by the data 1model on which the GIS computer code
operates. For this reason, the data model constraints are
present_.

3.3. I.1 Ddt4 _el Dostg_ &wailLbillt¥. The spatlal data model
design and corresponding docu_ntation shall be available to the
CCGIS software developers and c4I users.

3.3.1.2 _n Data Fo_t. All data types from external
sources shall be reformatted into a co_aon forest of structure
and attribution. The level of attribution shall b_ that of the
nest extensively attributed input database.

3.3.1.3 Ba_er_loe O@or_it;_l_,te S],st_. The CCGZ8 data model for
all da_a _ypee (vector, cell, rad:tor) shall have one internal
reference data coordinate syste_ which can accurately represent
Inforlaatlon datasets anywhere in the world and any one dataset
shall ba allowed to include the complete area of the earth.
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3.3.1.4 Data Ozgantsattom. The Cedis data model shall allow for
the user to group data. Data _roups which users can reference
during mystem operation shall be established for overlays, a
collection of inforaationto be reference in displays, and
themes, groups o_ _ata having a ooBon thread.

3.3.1.5 _emaless Da_J_ase. The CCGIS data model shall support a
seamless spatial database. Access of data through programs or
end user operation shall be achievable through a coordinate
systenreference and not require the identification of specific
files or up sheet nues. The database shall retain the
capability of being accessed via the use of DMA-specified nap
sheet nunbsre.

3.3.1.6 Jpattal DatJaOb_eets. The CCGIS spatial vector data
objects shall support the following five cat,cries of
InforI_tlon: geometry, topology, spatial characteristics, display
parameters, and attributes. Cell and raster data objects shall,
as a minimum, support attribution and display parameters.

The CCGIS spatial vector data objects shall support the following
five categories of information: geometry, topology, spatial
charactaristics, display parameters, and attributes. Cell and
raster data objects shall, as a niniau_, support attribution and
display parameters.

3.3.1.7 CooEdi]aato OonvoEs+toa. All CCGIS grid computations/
conversions supplied in accordance with Paragraph 3.2.1.3.4 shall
be designed as separate software modules that can be directly
accessed by computer software written in Ada. The software
modules shall he separable from the main software system, so that
they can be incorporated into other software systas which do not
require the uonplete GIS. Basically one shall _e able to supply
the software a source coordinate and coordinate reference system
and expect in return the new coordinate in the specified target
coordinate reference systu.

3.3.2 Bl_tE__et_e_dlat_@n. The CCGIS shall meet the
electromagnetic radiation requiranents established by COE.

3.303 _latem and 7Eodu@t_k_s. CCGZS products shall be
delivered withmarklngs in accordance with DI-H-5545.

3°3.4 WoE_shIp. The CCGIS shall meet the workJanship
roquiruents established by COE.

3.3.5 ZmteEahamg_illtT. The CCGIS shall meet the
interchangeability requirements established by COE.

3.3.6 |slaty. The CCGIS shall meet the safety requirements
established for COE.
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3.3.7 IWm_a BngineortJ_. The CCGIS shall naet the human
engineering raqutraentu established for COB. Of particular
concern is that the CCGXS shall operate in conformance with the
COB Style Guide and that ali graphical and textual interactions
be consistent across ali CCGIS and COE specified functions.
While the human interaction With nap and spetial displays may
differ from the other COB specified functions, the interaction
nathodology shall be consistent across ali CCGXS functional
conponents.

3.3.8 JSUO%08_ Oon_ol. The CCGI8 shall meet the Nuclear Control
requirmnts established for COE.

3.3.9 8em_ttT. The CCGZ8 shall conform to ali security
roqulrmnts established by COB. In addition, the CCGXS shall
allow for security keys by database and overlays. The CCGIS
shall also allow for approved users to construct a key dictionary
which specifies the keys authorized for a specific computer
account. Access to the user key dictionary shall have a unique
key. The unique key As expected to be provided only to computer
database/system management personnel.

3.3.10 _k_ea_lNmt Punished PzopertT Usage. The CCGXS, like C4I
applications, shall use the MCAS8 8oftware developed to date.
Use of thin software shall take precedence to developing any new
software or the use of ocher software oonpenonts.

3.3.11 _t_ ROSOILVOelese_L_e Oapae_tT. The CCGIS computer
resource reserve capacity requirmmnt is constrained only by the
cef standards.

3.4 DO_mNI81_TX_. CCGXS doc_mmntation shall conform to DoD-
STD-2167A, NIL 8TD 490A, and associated Data Iran Descrlptlons
(DZDs). Complete doutmmntatlon shall be provided such _t
organisations r_elvlng the CCGXB can install it, operate it, and
train others on its operation and use. The software shall
include online docunontation access; that Is_ the ability to
query and display docuaent pages.

3.4.1 CMmXg DoolamoAtOo The CCGX8 doculents shall include, but
not be limited to the following.

3.4.1.1 CM_X_ _Ig:a DommMmt. The software design and data
structures shall be dootmented. Sufficient do_uRentation shall
be provided much that a professional conputer scientist trained
in UNIX can understand the overall desig_ with an effor_ of 15
days or less*. The use of professional software documenting
to_Is, such as Structure Charts and dataflow dla_Ta_s, shall
document the CCGX8 design. Ali data structures shall be fully
docunented and non-proprietaz_.
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3.4.1.2 _ZJ Oo_twaro ZnstallattonOutdo. The installation
guide shall provide instructions such that a professional
software developer may install the software on a qualified HCASS
computer system. The guide shall alma provide adequate
informatlon to Install multiple computer accounts for users and
baseline databases necessary to daonstrate all major components
of the CCGIS.

3.4.1.3 (_QZS OS_zatlou Gules. Complete instructions shall be
provided for the operation of all major features provided by the
CCGIS.

3.4.1.4 OL_Zm 8oftvlzo Developer gulde. Complete instructions
shall be provided for software developers who prepare application
programs (Tattles1 Decision Aids) using the CCGZS software
components. All software modules intended for software developer
access shall be fully documented so that professional software
developers can effectively use them. A sample applicatlon
program shall he provided with instructions telling how the CCGZS
Boftware components wore used and the general programming
practices recomaended for using the CCGIS software library.

3.4.1.5 QeGZS Tutorial Guide. A computer tutorial which
operates on the MCASS equipment shall be provided to instruct
personnel on the operatlonal use of the CCGIS software.

3.4.1.6 l_-lino aedc Dommont4tlon. All software modules except
for the operating systma and language compilers shall have header
information conforming to the configuration manag1_aent plan for
the development of the system. As a minimum, the header record
shall identify the module function to be performed0 the inputs,
outputs, author, and dates of change.

3.4.2 ¢M3aZS Ble_tEoAto Dooulentati_R. User documentation shall
be maintained electronlcally on systeJ containing the CCGIS
software. The following capabilities shall be provided.

3.4.2.1 X_aual Prlnti_. The user shall be capable of printing
the user and software developer guide directly from the system
containing the software.

3.4.2.2 On-Line Help. If the user requests more help than the
on-line help feature can provide, the software shall reference
the most appropriate page of the user guide and display it.

3.5 LOQZSTXOS. The CCGIS logistics requirements are defined by
COE standards.

3.6 P_O_ 14ND TRAINING.
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3.6.1 P_sonnel. The Cedis Is an integral component of the COE
standards whiah is actually iMplaentod through C4I systems. The
CCGIS shall not require additional personnel to operate the
functions it provid_ for C4l 8ystens. Likewise for hardware
lalntenance, the CedIS shall not require additional pirsonnol
since the CedIS operates on C4Z supplied equipment which already
must be maintalnod regardless of the CCGIS. The CCGIS concept i8
t/let existing co_t and marine support personnel shall utilize
t_e CCGIS as a teel to perform their ordinary daily work.
Additional personnel requlronent8 mhall be limited to the
followlng.

3.6. IoI Io£_za ma_ntenanoo PoEsonnel. Additional operating
Personnel requirononts shall not exceed two £ull time equivalent
(FTEs) computer scientists to maintain the cedIS software package
for the suite of C4I syst_.

3.6.1.2 Tzeln£ng Personnel. Training Personnel shall be
provided to train staff on the operation of the CCGIS (see the
Section 3.6.2 }.

3.6 oI.3 Data PrepaEatlon P_sonnol. Because the potential
application of CCGIS la mo diverse, additional requlrenent_ for
data preparation Personnel are possible. The intent of the CCGIS
is to use data supplied by outside sources such as the Defense
Mapping Agency. If these sources cannot supply the data
required, additional personnel resources shall be provided to
prepare ,the data.

3.6. I.4 Da_se/87stma NanagoE. The additional data manager
requirenents shall be such that the C4I database/system manager
can assume the additional database/systa manageuaent
requirements.

3.6.2 Tza_ning. Training shall be supplied for all CCGZS user
categories. Computer aided instruction (CAI) shall be supplied
with the software for all user operational training. Since
infrequent training lm expected, except for Inltial training, the
use of quallfied contracting personnel or software/systa
developers is recommnded Inltlally to train Marine etaff who in
turn would train other Marine personnel.

3.6o2.1 OpoEatlonal Tzaln£_. The CCGIS shall allow for any
Marine to learn how to operate it with a maxiuum of one week of
training. Operations shall include the dlsplay of maps, and the
operation of tactical decision aids. The training shall be
based on the fact that the personnel already know how to use the
manual versions of the decision aids.

44



3.6.2.2 Database/STataa NanagoE Tzaln_ng. Training for actual
building of databases shall not require more than one additional
week for staff having formal computer training and/or extensive
direct electronic mapping experience. CCGIS system specific
training beyond the system training already required for other
C4I systems shall not exceed one week. Thus total
database/system training shall not exceed two weeks.

3.6.2.3 8oftvazo Developer Tza_n£ng. The training of personnel
to write application programs utilizing the CCGIS shall not
require more than three weeks. Personnel to be trained shall
have at least two years of formal computer programming training
or direct progralming experience in a UNIX environment using ADA
and C.

, 3.7 __IBTI_ O1 8UBORD/_TB BLa_UTS. There are no
subordinated CCGZS segments.

3.8 _BD_I. The NCASS requirements shall take precedence to
requirements contained herein.

3.9 QU_LIFI_TXON. CCGIS shall be qualified through the use of
pre-deflned sets of qualifiaation methods established by HCASS
and implemented via the MCASS configuration management plan.

3.10 8_ _Z_o CCGIS shall have a formal standard test

database sample for software testing purposes. The sample shall
exercise all CCGIS components and data types using typical and
very large datasets.

3.11 _DU_ION _LB. Ali CCGIS software releases shall be

tested using the standard sample database using the test plan
controlled under configuration management.

45



aBOTZOM 4

The CCGZS quality assurance provisions are provided under each
C4l system on which the CCG/S is applied and through the COE
standards.

4.1 ]UWII_)NS/BZLZTT FOR QIFAL/FZOJkT/ONB

This paragraph is intantionally deleted.

4.2 8P_T_L TUT8 _ _TZOMJ

This paragraph is intentionally deleted.

4.3 _U_8 _08S RBFBRI_B

This paragraph is intentionally deleted.
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5.0 ]P]UI]P]UIJLTZOll]rOR DIT,_Y

5.1 G]l]ll]im_

The CCGIS software and documentation shall be delivered per the
guidance provided in the MCASS System/Segment Specification.

S.2 8PEOZTIe _OIR]m]mTS

This paragraph is intentionally deleted.

5.3 DBTJLTLED _&R&TZOIIB

This paragraph is intentionally deleted.
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8_01 6

6.0_

6.1 xBTmlmm _m

The COl nisai_ etatmmnt d_sr_i_s the intended use of the
CO;IS.

6.1.1 _Lmsioas.

This. _aph ks intentionally deleted.

6.1.2 T_NAt.

This paraqzaph is intentionally deleted.

6.2 8_Mm&IW _

Set of u_i_ treatl_tlve verbs has been IdentJ.fled and
defined. This set of verbB is used in the presentation of the
CCGIS requiramnts.

Oal_alato apply matheaatical operation to
deto_alna a data elaaent's value.

D£_y place infor_tion on a coaputer display
device.

tit =orrect.inq, aodifyir_ q or adapting a
data elaaant in a controlled manner.

Ixlm_ the process of tra_f_rri,_ data or
software from one syston to another
system.

Xu_ tall the Intandod audience hew to
pa_foz"a the dlellignat_ Eunc_ion.

_imtmlm _reserying d_ifnat_ data el_ts
through correction and updates.

Plot produce a ba_oopy on a cc_p,utar
plotter.

l_e_t produci_ hardtop y on a prlnter or
printer/plotter.



6.3 _ aJD &INmJWZ&TZ01m

ARC Digitized l_sster Grspbios

AtC Digitised Raster Iasge_

&_OS Army Tactical Camma_ and Control SFstam

Commn &TCCS Support Software

OgXl Ccamon GaogTaphic lnfonmtion Syetea

On Coamon Bazdvare/Software

Com_roial O£f-The-Sbelf Software

GO, li Gove_t Off-The-Shelf Software

OaZ Comsand and Control and Intelligence

O4X Comaand, Control, Comaunioations, Computers,
and Zntalligenc_

'D,IUPI'F Digital Air Field lnforaation File

DNB Database _ansg_sent System

DOg Digital Chart_ of the florid

D_kD Dlgit_ Ftature AnslFele Data, Levels 1, lC,
2, 3C

Defense Napping _jency

_D Dam.sent of Defense

D_5_D Digital Terrain Elevation Date, Levels 1,, 2

DeO_ Digital Vertical Obstruction File

Electronic Chart _ate Manual

qSXll _rap_hic In,fo_tion Systml

ZTD Interil Terrain Data

_0 MTACCB Commn _ppllcatlon Support Software

_:_lJ MTACCS Coamon ,Geogra:phlc Information System

NTACC8 Coamon Hardware Suite
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Nar£ne Corpe Stylo Guide

lqilitaz'yGrid iamfor_ System

Narine Tactical Ccmmand and Control system

IVVOD Probabilistic VertAoa20bmtruction O__

Palatlonal Datal_ze Ihn_m_nt 8ya_ma

Standard Query Languago

Tactical Deoision Aid

Tac_cical Decision Syltea

_rD Tactical Terrain Data

rO0 Vertical Obetruction Data

WD_ XX World Data Bank XZ

World Vector _horeline

6.4 a_OI_T OF

The glossary oontaino pr£narily n_na. action verba aro defined
i.nSect ion 6.2.

_Jme_na2 _tlea: Unanticipatmd mhutdmm o_ system due
tO a io£twari Or equip_mt failure,

_a_,t accuracy refers Co _e _t of deviation from
the actual or gTound truth value. _p accuracy is norsmll¥
_asurod in both horizontal aocuraay (location on the
_-ound) and vartloal accuracy (beig,ht o£ ground).

&lq_citkm_: &Igoritl_, Am the sta_nt ,ofthe steps to be
_ollowe_ In tbo so,lutlon of a probl_.

_ei21az_ Data: _ncillaz_ data i_ auxiliary or
• upple_antary data.

/Urea: krea ia a level o_ ipatlal _asure_on_ referring to a
two-dA_en_ion_l de_lned mpace. _ polygon on _he earth aB
pro_ected onto a horizontal plane is an e_aW_le o_ an area.

&_t,=/_te: An attribute is a _escrip_ive characteristic or
quality of a _e_ture.
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&sims_z Azimuth is the horizontal direc_.ion of a line
neamurtd clockvtsl from a reference plane, usually the
nertdian.

Jt_d_: Bindings are a rigid vell-detin_t interface L
between tvo diJs_ailar conponenta. Zn the. context of this
domment, the dlsslnilsr mmponen_ arm so.ftwaro nodules.

Joolesa ,_et_riewsl,8: Boolean retrievals are • scarab
stra_ for information retriovtl based on the use of the
logical operators _, OR, and _ to represent syaboli, o
relatlonshlps.

(_onsi_: Compression le a aorles of tOc_niq_ea used for
reduction of spaon, bsndwldth, generating time, and the

storage of dab.

eerie: A contour is en l_aginary line on the surface, all
points of v_ioh art of the tamm value above or below a
specified datum surface.

O_oz_,inate _otems: A coordinate my:etma is a particular
kind of rsf_ frm or syJt_, such as plene re.angular
coo_inatos or 8pherioal coordinates, t_at use linear or
angular qus_tltlo8 to designate the position of points with
that parCioular reference frm or sys_.

¢u_z_: Currency refers to how old the data is in
relation to its _ete of obsolesaence.

Da_sbaso: A database is a collection of inforzation related
a c_mon f a_ or purpose.

Database _emen_ 8Tom: A dstabase _naqenent system is
software doslgned to access and structure a databuo.

Da_ Diorit: & data dict_onary is a repository of
lnfon_tion about the definition, e_ure, and usage of
data. _t dees not contain actual data.

De,ts _o,lOgT: Topolog_ refers to the order or relationship
of specific Items of data to _r items ,of data.

O_mp: _unp is a nep hs_ound operation which noves the
nap display center t_ another qeoqraphic location, no.ally
off the current diepl_y ar@a.

Dtqttlslaq: Digitizing i,s the pr_l_ Of COnVe_IFJ_ en.

analoq image or s_p into a dlqi_al feint usable by a
computer.
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Distributed DatabSse: A distributed database is one with
unique ccaponen_s in _ephicelly dispersed locations
linked th:ough a teleconnuniaation network.

IJ_e JJstahl_;: _lgs Mtching is the cospsrison and graphic
adjustment of futures to obttin agreement along the edges
of adjoining nap sheets or images.

J_ Time: B1ap4_ t/Js8 iS the eatmsl clock time taken to
cm_plete s comssr_ mr operation as opposed to CPU time.

mBO0_l_| __i_ iii the process of converting data (text
or spatial) to a form that is usable by a couputer progran.

e_ogrspkta Xn_ozaatlon System: A geographic lnforsation
mysta is a system of oouputer hez_vsre, software, and
procedures to support the capture, management, manipulation,
analysis, modeling, and display of spatially referenced
data.

_lr4: A grid is m netvork o£ uniformly spaced horisontsl
and perpendicular lines which enclose sn srea (a cell) with
sn associated value assigned.

eriddod Date: Date points typia,ally represent the
carCographlc value of that point (e.g. an elevation post or
a water depth). Examples: DT_, DBN (USGS), DBDBS_ TZ_COK.

Zua_e Data: Pixels represent s measured intensity in a
given special band such as grey scale, ZR, or the _n
conqponents of v£eible light. Bxanples: 13_DSAT, ,SPOT.

Zn_e B_._stset;: Zmage pro=using en_ssea the various
operations that can be applied to Snags fornat data. These
include, but are not 1Llited to, inane coupresaion, image
restoration, inage enhsmoeam_t, insge rectification,
prepro_emeing, quantization, spatia_ filtering, and other
_ge pattern r_c_;nition tK_niquee.

Zs_o=_: Import is the pr_ess of bringing data ,or sof_wa,re
fr_n enothe_ systes into a system.

Interactive Interactive refers to a syoten allowing two-
vsy comsunicatlons between the ¢onput_ and the _eer.

_lrorm: _sy_rs refe_ to _ various "overlays" of data,
esch Of which n_z_tailydeals vith one _t_o topic.
Overlays are rogietere_ to each other by the common
coordinate systea of the @st.ab_mm.

KSp Boundartesz Map boundaries a=e lines ti_t bound the
body of _he'n_p, ususlly parallels and 'meridians.

55



mp S_o_e_ttoa: Nap pro_eotion is a systematic drawing of
lines on a plane surface to represent the parallels of
latitude, and the meridians of longitude of the earth.

HOSe Qrqhte Data: Pixels represent a measured intensity
free a piper nap or chart. 8canned nap can be captured as a

cxl_site i_oge, r_Alple: _J)na.

off-Llaoz off-line is the transuiulon of information
be_ a mmputer end a p_wipheral unit before or after,
but not during, proceuing, in contrast to on-line
p_ooeaStl_.

On-LLuo: On-line La the transniuton of information between
a _tor and a peripheral device such as a display while
pro=easing is ooaurrLng.

Pt_: A pick is the sele_ion of information for a given
position on the computer monitor. The selection is made
with the monitor cursor which is usually control via a
wouse, track ball, or the keyboard, arrow keys°

po2nt: & point La a level of spatial definition referring
to an object tatar has no dimmslon.

_2e: Scale is the ratio or fraction between the distance
on a nap, chart, or photograph and the corresponding
die.mca on the surface of the eaz_h.

HaP Scales In general, scale refers to the ratio or
fraction between distance on the nap and the corresponding
distance on the earth's surface.

lJ_n/Roma: Pan/rosa is a nap background operation which
allows the user to nave around the current displayed aru
and to adjacent areas which are not currently displayed.

Pzoatstoa: ,'_ecitsion refers to the deqx'ee of refinement or
level of detail of a value (nornally measured in number of
significant digits).

ThrOo-Di_lemsl {$-_) Dab: 3-D data is volumetric data
representing measurements in three dimensions such as
latitude-longitude-elevation.

_vpo2og:l,_2: Topological refers to such prop_tlem of
goonetrlc figures as ad_acenc_ that are not altered by
di_tortion as long as the surface is not torn.

_o_2o_: Topoloqy iea branch of geometrical ,athasa_ic,
_blch Is concerned with order, contlgulty, an8 relative
poaltlon, rather than actual linear di_snsions.
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Trum£oz_ation: Transfornation is the conversion of
coordinates between alternative referencing Systems.

Uo_ Xntor£aae: The user interface is the _method by which
the hunch operator cosmunicates with the various 8yatel
applications.

utility: In the context of this doest and conputer
software systens, a utility is a so£tware progran which can
operate independent of the pr inary software program. The
response fine for utility so£tware dees not have Lo aeet the
prL_ary software response tinbe requirmMmt.

Winder: A window is a r_tangular frau6 with a spealflod
cise and location on the screen of an interactive graphic
eye?Am, and within which a rectangular portion, or window,
of a map or other information can be dieplayed_

|oom-Znz Zoo_-in is a CCGI$ operation which decreases the
sise of t_he area displayed in order Lo see greater detail°

Seem-Out: Zoos-out is a CCGIS operation which increases the
else of the area displayed in order Lo sea a larger area of
view.

=
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